Difructose anhydride III and sodium caprate activate paracellular transport via different intracellular events in Caco-2 cells.
A nondigestible disaccharide, difructose anhydride (DFA) III, is known to activate calcium transport via tight junctions (TJs); however, the characteristics of and mechanisms for the increase in paracellular transport induced by DFAIII have not been clarified. We compared the effect of DFAIII with that of sodium caprate (C10), a well-known enhancer of TJ permeability, on the changes in TJ proteins, transport of paracellular markers, and effects of nine cellular signaling blockers using Caco-2 monolayers. The addition of DFAIII (0-100mmol/L) and C10 (0-10mmol/L) to the apical medium of the Caco-2 monolayers dose-dependently decreased transepithelial electrical resistance (TER), which is an indicator of TJ permeability. The reduction with C10 was much faster than that with DFAIII. Transport of the paracellular markers of various molecular weights (182-43,200) was elevated by the addition of 100mmol/L DFAIII and 10mmol/L C10. The transport rates were much in the presence of C10 than of DFAIII, while the reduction in TER by two treatments was similar (from 1000 to 300Omega cm(2)). Treatment with DFAIII and C10 changed the distribution of actin filament and claudin-1, but not occludin, junctional adhesion molecule-1, or zonula occludens-1; however, alterations in the patterns of the TJ proteins differed according to treatment. An inhibitor of myosin light chain kinase and a chelator of intracellular calcium ion ([Ca(2+)](i)) attenuated the TER reduction by C10, but not by DFAIII. These data demonstrate that the increase in TJ permeability induced by DFAIII results from the alterations to actin and claudin-1 via [Ca(2+)](i)-independent mechanisms.